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1 )^ Responsive to communication(s) filed on 06 July 2009 and 1 5 June 2009 . 
2a )□ This action is FINAL. 2b)|3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 

1 . This communication is responsive to Amendment filed 04/13/2009, 06/15/2009 and 
07/06/2009. 

2. Claims 1-23 are pending in this application. Claims 1, 5, 9, 16 and 21 are independent 
claims. This Office Action is made non-final after a RCE filed 06/15/2009. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be oblaiiiccl iliDUgh the cniion is ik)1 idciuically disck)scd or described as set forth in 
section 102 of this title, if the dift'crcnccs between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-2, 9-13, 16-17, and 20-23 are rejected under 35 U.S.C. 103(a) as being 
impatentable over Laxmi et al. ("Performance Analysis of FFT Algorithms on Multiprocessor 
Systems") in view of Chu et al. ("Inside the FFT Black Box: Serial and Parallel Fast Fourier 
Transform Algorithms"). 

Re claim 1, Laxmi et al. disclose in pages 512-521 a method for controlling 
processing elements in a multiprocessor architecture to provide improve throughput for 
FFT/IFFT computations (e.g. introduction section in page 512), the method comprising 
the steps of: computing, on a multiprocessor architecture including "P" processing 
elements (e.g. Figure 1), each butterfly of the first "log.sub.2P" stages of an FFT/IFFT on 
either a single one of the processing elements or on each of the "P" processing elements 
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simultaneously (e.g. Figure 2, wherein P = N/P as seen in section II "Radix-2 FFT 
computation" in right colunm page 513, particularly step 1), and distributing the 
computation of the butterflies in all the subsequent stages of the FFT/IFFT among the "P" 
processing elements such that each chain of cascaded butterflies consisting of those 
butterflies that have inputs and outputs connected together, are processed by the same 
processing element (e.g. Figure 2, section II "Radix-2 FFT computation" in right column 
page 513, particularly steps 2-3). 

Laxmi et al. do not explicitly disclose the limitation of thereby eliminate the need 
for inter-processor communication after the computation of the first "log.sub.2P" stages. 
However, Chu et al. disclose an architecture of performing FFT which eliminate the need 
for inter-processor communication after the computation of the first "log.sub.2P" stages 
(e.g. chapters 17 and 19, particularly page 191 in the introduction section). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add the limitation of eliminating the need for inter- 
processor contmiunication after the computation of the first "log.sub.2P" stages as 
reasonably seen in Chu et al.'s invention into Laxmi et al.'s invention because it would 
enable to enhance the system performance by parallel processing. 

Re claim 2, Laxmi et al. further disclose in pages 512-521 the distributing of the 
computation of the butterflies subsequent to the first "log.sub.2P" butterflies is achieved 
by assigning operand addresses of each set of butterfly operands to each processing 
element in such a manner that the butterfly is processed by the same processing element 
that computed the connected butterfly of the previous stage in the same chain of 



Application/Control Number: 1 0/78 1 ,336 Page 4 

Art Unit: 2193 

butterflies (e.g. Figure 2, section II "Radix-2 FFT computation" in right column page 
513, particularly steps 2-3 and first paragraph of right column in page 514). 

Re claim 9, it has similar limitations cited in claim 1 . Thus, claim 9 is also 
rejected under the same rationale as cited in the rejection of rejected claim 1 . 

Re claim 10, Laxmi et al. further disclose in pages 512-521 the first log.sub.2(P) 
stages of the transform are calculated on all of the processors operating in parallel (e.g. 
Figure 2 and first paragraph of right column in page 514). 

Re claim 11, Laxmi et al. further disclose in pages 512-521 the method is 
performed on two processors (e.g. last paragraph left column and first paragraph right 
column in page 514 wherein P = 2), and wherein the first two stages of a radix-2 fast 
Fourier transform or inverse fast Fourier transform are calculated, and wherein the 
subsequent stages of the transform are computed as radix-2 stages (e.g. Figure 2 as radix- 
2). Laxmi et al. fail to disclose in pages 512-521 the first two radix-2 can be performed 
as radix-4. However, the implementation logically and mathematically of radix-4 as two 
radix-2 or vice versa is well known in the art of technology and widely used. Therefore, 
it would have been obvious to a person having ordinary skill in the art at the time the 
invention is made to replace the two radix-2 as one radix-4 into Laxmi et al.'s invention 
because it would enable to increase the system performance by operating the radix-4 in 
single unit. 

Re claim 12, Laxmi et al. fiirther disclose in pages 512-521 chains comprises a 
single loop that iterates N/2*(log.sub.2(N/2))/(number of processors) times (e.g. Figure 2 
and step 3 in the last paragraph right column in page 513). 
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Re claim 13, Laxmi et al. further disclose in pages 512-521 each butterfly 
computational block includes a plurality of operands each having an associated address 
(e.g. fetching data from storage), and wherein calculating chains of butterfly 
computational blocks corresponding to the subsequent stages comprises assigning 
addresses to each of the operands so that each butterfly block in a chain is calculated in 
the same processor (e.g. Figure 2). 

Re claim 16, Laxmi et al. disclose in pages 512-521 a processor system, 
comprising: a memory operable to store samples of an input signal (e.g. M boxes in 
Figure la); a plurality of processors couple to the memory (e.g. P boxes in Figure 1 a), the 
plurality of processors operable to receive the samples from the memory and to use the 
samples to execute to the butterfly computational blocks for the first "log.sub.2P" stages 
of a fast Fourier fransform or inverse Fast Fourier on either a single one of the processors 
or on a plurality of the processors operating in parallel (e.g. Figure 2, wherein P = N/P as 
seen in section II "Radix-2 FFT computation" in right column page 513, particularly step 
1); and address circuitry coupled to the memory and processor and operable to distribute 
the computation of the butterfly computational blocks in all stages subsequent to the first 
log.sub.2P states among the plurality of processors such that each chain of cascaded 
butterfly computational blocks in the transform are coupled in series and are computed by 
the same processor (e.g. Figure 2, section II "Radix-2 FFT computation" in right column 
page 513, particularly steps 2-3). 

Laxmi et al. do not explicitly disclose the limitation of thereby eliminate the need 
for inter-processor communication after the computation of the first "log.sub.2P" stages. 
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However, Chu et al. disclose an architecture of performing FFT which eliminate the need 
for inter-processor communication after the computation of the first "log.sub.2P" stages 
(e.g. chapters 17 and 19, particularly page 191 in the introduction section). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add the limitation of eliminating the need for inter- 
processor communication after the computation of the first "log.sub.2P" stages as 
reasonably seen in Chu et al.'s invention into Laxmi et al.'s invention because it would 
enable to enhance the system performance by parallel processing. 

Re claim 17, it has similar limitations cited in claim 13. Thus, claim 17 is also 
rejected under the same rationale as cited in the rejection of rejected claim 13. 

Re claim 20, Laxmi et al. fiirther disclose in pages 512-521 each of the processors 
comprises a digital signal processor (e.g. introduction section in page 512). 

Re claim 21, it has similar limitations cited in claim 16. Thus, claim 21 is also 
rejected under the same rationale as cited in the rejection of rejected claim 16. 

Re claim 22, Laxmi et al. fiirther disclose in pages 512-521 the electronic system 
comprises a communications system (e.g. abstract and introduction sections in page 512). 

Re claim 23, it has similar limitations cited in claim 20. Thus, claim 23 is also 
rejected xrnder the same rationale as cited in the rejection of rejected claim 20. 



Allowable Subject Matter 

5. Claims 5-8 are allowed. 
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6. Claims 3-4, 14-15 and 18-19 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Response to Arguments 
1. Applicant's arguments with respect to claims 1-2, 9-13, 16-17, and 20-23 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHAT C. DO whose telephone number is (571)272-3721. The 
examiner can normally be reached on Tue-Fri 9:00AM to 7:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lewis Bullock can be reached on (571) 272-3759. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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